Invited review: the mitochondrion in osteoarthritis.
In a variety of tissues, cumulative oxidative stress, disrupted mitochondrial respiration, and mitochondrial damage promote aging, cell death, and ultimately, functional failure and degeneration. Because articular cartilage chondroyctes are highly glycolytic, mitochondrially mediated pathogenesis has not been previously applied in models for pathogenesis of osteoarthritis (OA), a cartilage degenerative disease that increases markedly in aging. However, chondrocyte mitochondria respire in vitro and they demonstrate swelling and changes in number in situ in the course of OA. Normal chondrocyte mitochondrial function is hypothesized to critically support adenosine triphosphate (ATP) reserves in functional stressed chondrocytes during OA evolution. In this model, disruption of chondrocyte respiration by nitric oxide, a mediator markedly up-regulated in OA cartilage, is centrally involved in chondrocyte functional compromise. Furthermore, mitochondrial dysfunction can mediate several specific pathogenic pathways implicated in OA. These include oxidative stress, inadequacy of chondrocyte biosynthetic and growth responses, up-regulated chondrocyte cytokine-induced inflammation and matrix catabolism, increased chondrocyte apoptosis, and pathologic cartilage matrix calcification. In addition, the direct, sublethal impairment of chondrocyte mitochondrial ATP synthesis in vitro decreases matrix synthesis and increases matrix calcification ('disease in a dish'). The weight of evidence reviewed herein strongly supports chondrocyte mitochondrial impairment as a mediator of the establishment and progression of OA.